Vitamin C levels in blood are influenced by polymorphisms in glutathione S-transferases.
Glutathione S-transferases (GSTs) are intimately involved in combating oxidative stress and in detoxifying xenobiotics. Our objective was to examine possible interactions between polymorphisms in GST genes and plasma vitamin C, tocopherols and carotenoids in 149 reference subjects and 239 subjects occupationally exposed to mineral fibres (asbestos, rock wool, glass fibre), agents that induce oxidative stress. Deletion of GSTM1 and GSTT1, and substitution 105Ile/Val in GSTP1 genes were determined by PCR, antioxidants in plasma were measured by HPLC. Tocopherols and carotenoids were affected by age, sex, smoking, occupational exposure to fibres, but not by GST polymorphisms. Vitamin C level was influenced by sex, smoking and occupational exposure. Subjects with deletion of GST had lower vitamin C levels compared with subjects carrying the functional gene variant. Vitamin C levels varied according to GSTM1 polymorphism in the whole group (p < 0.05), in all reference subjects (p < 0.05), in the asbestos factory reference group (p < 0.05), and according to GSTT1 polymorphism in reference group of the rock wool plant (p < 0.05). Vitamin C levels were approximately 20% lower in subjects with both functionally deficient genes in the whole group (p < 0.01) and in all non-exposed subjects (p < 0.05). The correspondence of lower vitamin C levels with non-functional GST isoenzymes may indicate a causal connection between two antioxidant defence pathways, also the underlying mechanism is not yet clear. It seems that supplementation by natural antioxidants is particularly important for subjects with unfavourable genetic makeup and in those exposed to oxidative stress.